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Abstract. Developing intensive production methods for a given species requires determining 
environmental preferences, including those pertaining to feeding. The analysis of feed requirements 
should include the daily feed ration as well as the chemical composition of feed (primarily protein and 
fat content), caloric content, size of pellets as well as their shape, color and texture. The effects of 
rearing fish under intensive conditions are determined not only by the quantity and quality of feed but 
also by the method employed to deliver it (manual or automated feeding) and by the feeding frequency. 
The demand fish feeder, tested in outdoor conditions. It was maintenance free and easy to operate. It 
was tested in pens of 200 m2 surface at the Fish Culture Research and Development Center Nucet 
(Nucet farm), for a period of 110 days to evaluate its efficiency against that of hand feeding the fish. 
Fish fed by the demand feeder gained an average of 10.6% more weight than hand-fed fish. During the 
experiment, the total of 280.5 and 299.0 kg of pellet feed were used to produce 270.4 and 255.38 kg of 
fish in the demand and hand-fed pens, respectfully. The hopper can hold 20 kg of feed, which can be 
fed to 500 kg of fish in a day, if provided 2-3% of their body weight. Characteristics of rearing water 
measured every day, 2 weeks, once a month and once a week. 
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INTRODUCTION 
 
Food and feeding are the keywords of growth and production, their management being 
one of the main challenges for aquaculture development. The adjustment of food delivery to 
match fish appetite plays a key role to maximize the income or benefit for aqua industrialist. 
Related to economic aspect, especially for highly invested aquaculture project, the control of 
fish feeding will determine the survivor of the company involved. The correct practice or 
management of fish feeding also link to small aqua project which cannot be ignored as this 
matter contribute on how they can return good profit from this aqua activities. Conditions, 
which prevail in intensive aquaculture, make this problem complicated. These difficulties can 
impede the adjustment of food delivery to match variation in fish demand, leading to 
environmental pollution when overfeeding fish and growth loss when underfeeding fish. The 
effects are same whether the purpose is for industry or even small aqua activities such as 
aquarium and pond livestock 
The cost of feed is usually the greatest operating cost in aquaculture, which may 
account 40% or more of total operating cost in an eel culturing system. It has been estimated 
that over 60% of the feed placed into aquaculture system ends up as particulars.  
In order to solve this problem, several direct and indirect techniques have been 
developed. Self-feeders may be used for direct adjustment, whereas indirect methods have 
also been used based on hydro acoustic technology for control of feed waste. Therefore, the 
aim of the present study is the tested of a feeder that can handle good control of fish food 
feedings. 
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Many of the existing feeders operate successfully with pellet or powdered feed 
(Parker, 1989), but these have not been tested for carp feeding in farm Nucet conditions. In 
most of the automatic feeders, it is difficult to adjust the exact time and amount of feed to be 
delivered to fish, as well to document the real feed demands and appetite of the fish. 
Automatic feeding leads to over feeding, waste of food and pollution of pond water. This 
study, therefore, determined water quality in relation to fish biomass and feed input. 
From these points of view, the self–demand feeders appear to be preferable and fish 
themselves decide when and what amount of feed they consume. Because of some good 
qualities such as easy construction, low cost and low maintenance requirements, demand 
feeders will be more useful in the aquaculture sector.  
In the present study the objectives were: 
 to test its efficiency and usefulness for delivering pellet feed in field conditions; 
 to estimate the gain in fish production by use of this gadget over traditional methods 
of feeding. 
 
MATERIALS AND METHODS 
 
The demand feeder is made by polythene material for pellet feed for outdoor culture 
systems used to feed the fish. The angle of repose/angle of inclination play an important role 
in feeding devices for aquaculture purposes. In demand feeding systems, feed drops by 
gravitational force, which is directly related to the angle of repose.  Pellet feed with size 
specifications of (specific weight: 0.49 g/cc; feed pellet from 2–8 mm) at normal room 
temperature. 
The demand feeder was placed over a cantilever stand fixed on the corner of the net 
pen for feeding the juvenile carp, (Cyprinus carpio) reared. The demand feeding experiment 
was conducted in duplicate. At the same time two similar net pens were used as controls, 
where the fish were hand-fed in the experiment and control, the fish stocking density was 6 
fish/m3.  
Biologic material namely carp was achieved by artificial spawning at the Fish Culture 
Research and Development Station Nucet and then reared to 1 year old in the ponds of 
experimental base. Amount of fish material used for stocking pens was 13.4 kg and 14.4 kg 
respectively carp fingerlings (at a density of 200 fish/pen; the average initial stocking weight 
of carp was 67–72 g). 
The experiment took place almost an entirely season, respectively from 09th May   to 
28th August 2010. 
Normal fish rearing practices were followed and the fish were fed daily with pellet 
feed 2–3 % of their body weight. 
Feeding of fish started after three days from stocking when fish were accustomed to 
the new conditions of growth. The daily feed ration as well as the chemical composition of 
feed (primarily protein and fat content), caloric content, size of pellets as well as their shape, 
color and texture were carefully selected (Higuera M. 2001). 
For feeding of carp in the pens was chosen a soy-based feed (SOPROFISH 25/12 
STANDARD) with a crude protein content of 25% (especially for monoculture carp growth) 
whose chemical composition is shown in Table 1. 
Every week 10-15% of water was replaced from the pond through a near-by canal. 
Water depth in ponds was maintained at 90 to 120 cm.  
Every 2 weeks. Effluent and water within the pond were sampled every 2 weeks during 
water exchange for the whole culture period. Effluent water was taken from the drain pipe of 
pond. Water was analyzed for dissolved inorganic nitrogen, or total ammonia following 
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procedures in APHA-AWWA-WPCF (1989). Nitrate was determined using the cadmium-
reduction column wherein nitrate in seawater is reduced almost quantitatively to nitrite when 
a sample is run through cadmium filings loosely coated with metallic copper packed in glass 
column. The nitrite thus produced was determined by diazotizing with sulphanylamide and 
coupling with N-(1-napthyl)-ethylenediamine to form a highly colored azo dye that was 
measured colorimetrically. A correction was made for any NO2 present in the sample by 
analyzing without reduction step. Total phosphorus (total P) and orthophosphate (PO4-P) was 
determined following AOAC (2000). pH was measured using a pH meter (WTW). 
 
Tab. 1 
Biochemical composition of fodder used in monoculture 
 
SOPROFISH 25/12 STANDARD – complex compound extruded for carp 
Crude protein 25 % 
Crude fat 12 % 
Humidity 10 % 
Cellulose 3,5 % 
Ash 6 % 
Crude energy 18,7 MJ/kg 
Metabolic energy 15,2 MJ/kg 
Calcium 0,8 % 
Phosphorus 0,6 % 
Vitamin A 10.000 UI/kg 
Vitamin D 1800 UI/kg 
Vitamin E 60 UI/kg 
Vitamin C 150 UI/kg 
Lysine 1,5 % 
Methyonine + cystine 0,8 % 
 
Once a month. To determine the amount of organic matter in the water, biological 
oxygen demand (BOD).  
Once a week. The lowest and highest temperature and dissolved oxygen of pond water 
were measured at least once a week using a DO meter (Oxiguard). 
Diurnal and daily samplings of water were done to determine temporal changes and 
correlation between TAN and PO4-P. Water was taken from two opposite points of the pond 
and mixed to represent one sample per pond. 
Water temperature was determined daily three times per day (8.00, 12.00, 16.00) using a 
thermometer. Its value is very important for all interferences regarding feeding (chousing the proper 
hour for feeding, reducing feeding).  
Growth of fish was estimated by sampling fish from each pen every fortnight.  
Based on the growth of fish, the feed quantity was determined and supplied to the 
rearing cisterns through feeders or by conventional means. The feed conversion ratio (FCR) 
was calculated using Eq. (1). 
 
gramsin fish by gain Weight 
gramsin fish by  consumed Feed
=FCR   (1) 
 
In the hand fed method, the feed was provided to fish once daily in the morning. In the 
case of demand feeding, the feeders were loaded once in a week with a predetermined 
quantity of feed for continuous delivery to the fish. 
 
 260 
RESULTS AND DISCUSSION 
 
After 110 days of experimental period for testing the most efficient breeding method, 
comes out that juvenile carp hand-fed have an average weight of 1320 g (net increase was of 
1253.31 g), and by automated feeder method the obtained average weight was of 1384 g (net 
increase of 1302.12 g). The increase rate was in average with 10.6% greater when was used 
the automated feeder. The feed conversion ratio (FCR) was superior significant for automated 
feeder (1.12±0.02) than the value of 1.3±0.1 obtained by hand-fed (Tab. 2). 
 
  Tab. 2 
Weight gain of carp (Cyprinus carpio) and feed conversion ratio in demand-fed and hand-fed (control)  
 
Type of feeding Initial weight (g) 
Final weight 
(g) FCR 
Hand fed 66.69 ± 1.23 1320.0 ± 1.79 1.32 ± 0.1 
Demand fed 71.78 ± 1.21 1384.0 ± 1.07 1.12 ± 0.02 
FCR: feed conversion ratio = dry feed intake/wet weight gain 
a Significant difference between both columns for p<0.05 (Student’s t-test analysis) 
 
Of recorded observations was noted that to produce one kilogram of fish is required a 
larger amount of feed when feeding is done manually to the amounted feeding methods. 
During the experiment, the total of 280.5 and 299.0 kg of pellet feed were used to produce 
270.4 and 255.38 kg of fish in the demand and hand-fed net-pens, respectfully.  
The 20 kg demand feeder was recharge with feed weekly. At the end of the day, the 
rest of the feed will remain in the feed hopper and can be used the next day. This will avoid 
organic pollution in the rearing system caused by the delivering of excess feed into the water. 
This can also provide an indication to the culturist regarding the feed demand of fish. The 
present study indicated that the demand feeders would increase feed consumption in fish by 
making it available to them continuously. By using the automated feeder is accomplish a 
reduction of half of hour per day at the feed delivery. During the experiment was calculated a 
total number of 47 hours per worker. 
Feeding frequency was not found to have a significant effect on the growth rate of 
juvenile carp. The feeding frequency applied in our experiment (hand or demand feeding) did 
not affect the growth rate or condition of the juvenile carp (Alanärä et al., 2001). 
A special attention was give during the experiment to monitoring the main parameters 
of water quality. By this was follow to maintain the optimal living condition limits for fish 
growth. The water quality parameters were kept in the same range in all variants (temperature 
ranged from 19 to 25,8°C; pH, from 7,4 to 7,9; dissolved oxygen, from 4,2 to 6,2 ppm).  
In the days when water temperature was very high (over 29oC) and concentration of 
dissolved oxygen registered minimal values of 1.2–1.5 mg/l feeding was stopped and restart 
step by step when the environmental conditions allow it. In order to improve the medial 
conditions and maintain the dissolved oxygen between optimal limits, in the very hot days 
were used two aerators. The values for all water quality parameters determined within the 
experimental (pH, dissolved oxygen, biochemical oxygen consumption, organic matter, 
carbon dioxide, alkalinity, ammonium ion, nitrite, nitrate and phosphates) are recorded in the 
Table 3. 
 The specifications of water quality standards for the protection of cyprinid fish are: 
DO (100% of samples ≥5.0 mg/l); pH (6.0-9.0); nitrites (≤0.03 mg/l NO2) and non-ionized 
ammonia (≤1.0 mg/l NH3).  
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In the present study none of the water quality parameters exceeded these limits. 
 
Tab. 3    
Water quality parameters in demand and hand-fed rearing pens during experimentation 
 
Water parameter Source water Demand-fed pen Hand-fed pen 
pH 7.4 ± 0.2 7.6 ± 0.3 7.9 ± 0.5 
D.O. (mg/l) 6.2 ± 0.5 4.6 ± 0.8 4.2 ± 0.6 
BOD (mg/l) 1.06 ± 0,19 1.84 ± 0,2 2.06 ± 0,30 
CCOMn (mg/l) 19.6 ± 1.12 22.5 ± 1.2 24.7 ± 1.6 
Free CO2 (mg/l) 11.0 ± 1.5 10.0 ± 2.0 12.0 ± 2.2 
Total alkalinity (mg/l ) 140 ± 5.5 136 ± 8.0 132 ± 14.0 
P2O5 (mg/l) 0.05 ± 0.01 1.09 ± 0.4 1.32 ± 0.8 
NH4-N (mg/l) 0.06 ± 0.02 0.21 ± 0.06 0.33 ± 0.06 
NO3-N (mg/l) 0.02 ± 0.05 0.15 ± 0.06 0.19 ± 0.04 
NO2-N (mg/l) Trace 0.003 ± 0.001 0.005 ± 0.001 
 
The water quality did not differ significantly between the demand and hand-fed 
rearing net pens. This might have been due to the daily replacement of 10-15% of the water in 
the pen with freshwater drawn from a near by canal.  
 
CONCLUSIONS 
 
There are a currently a number of more or less sophisticated devices to automate feed 
distribution under fish farm conditions. Of the three major strategies that are available to 
distribute feed (hand-feeding, automatic/mechanical feeders and demand-feeders), the most 
ideal is the one which optimizes feed utilization and decreases feed wastage and consequently 
the environmental load.  
The use of demand feeders well adapted to the species and size of fish and to the 
culture site has the advantages of taking into consideration the behavioral demands (rhythms) 
and the nutritional quality of the diets, thus meeting both requirements. 
The application of a high stocking density reduced the level of antagonistic behavior, 
which led to more effective feeding. It resulted in improved growth rate and reduced stock 
heterogeneity (Jobling and Baardvik, 1994). 
The water quality standards must be reviewed to be more applicable to aquatic life and 
effluent waters from aquaculture farms. 
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